Preeclampsia is associated with impaired regulation of the placental nitric oxide-cyclic guanosine monophosphate pathway by corticotropin-releasing hormone (CRH) and CRH-related peptides.
During pregnancy, CRH and CRH-related peptides appear to regulate the fetoplacental circulation via activation of the nitric oxide (NO)/cGMP pathway. Pregnancies with abnormal placental function such as preeclampsia (PE) are characterized by increased maternal plasma CRH concentrations and reduced placental CRH-receptor 1alpha (CRH-R1alpha) expression. In this study, we investigated the actions of CRH/CRH-related peptides on the NO/cGMP system in normal and PE placentas (n = 8 for each group). Fluorescent in situ hybridization, RT-PCR, and immunofluorescence experiments in human term placenta detected mRNAs expression for both R1 and R2 types of CRH-R, as well as urocortin (UCN) II and UCN III and showed CRH-R protein expression mainly in syncytiotrophoblast, whereas the endothelial NO synthase (eNOS) expression was confined within the cytoplasm of the chorionic villi. In placental explants, CRH and UCN induced mRNA and protein expression of eNOS, but not inducible NOS, and also caused an acute increase in cGMP levels (maximal stimulation, 80-90% above basal; P < 0.05). UCN II also induced a modest induction of cGMP (42% above basal; P < 0.05). These responses were attenuated by the NOS and soluble guanylyl cyclase inhibitors, l-N(G)-nitro-l-arginine methyl ester and 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one. In PE placental explants there was a significant reduction in CRH/CRH-related peptide-induced cGMP response; however, changes in the mRNA content of eNOS, inducible NOS, and soluble guanylyl cyclase (assessed by quantitative RT-PCR) between normal and PE placentas were not altered. In conclusion, we demonstrated that CRH and CRH-related peptides can positively regulate the placental NO/cGMP system. This pathway appears to be impaired in PE and may contribute toward dysregulation of the balance controlling vascular resistance.